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x-archive-meta-abstract: A rugged and highly reproducible null-type transducer for accurately determining the equilibrium pressure between a Burnett PVT apparatus for gases and a counterbalancing pressure system is described. The transducer, closely coupled to the PVT sample volume, is used at temperatures from 0 to 175 �C and over the pressure range 4 to 250 atm. The transducer basically consists of a metallic diaphragm as the pressure responsive element, a stable capacitance sensor for detecting minute deflections of the diaphragm, and spherical concave backing surfaces with a sagitta of 0.001 in. and a chord of 0.937 in. for supporting the diaphragm against excessive pressure imbalances. The diaphragm is 0.001 in. thick, plane and circular with an effective deflection diameter of 0.937 in., and prestressed to reduce appreciably inelastic factors. The reproducibility of the null after the transducer has been subjected to unidirectional pressure overloads as large as 135 atm is within �0.1 mm Hg. For pressure imbalances less than 1 atm and transducer pressures of 1 atm or less, the reproducibility is within 9 X 10-3 mm Hg, which is the equivalent resolution of the capacitance circuitry. The maximum uncertainty in the null for transducer pressures varying from 4 to 250 atm is, respectively, 0.003 to 0.00004 percent. The maximum uncertainty in the constancy of the transducer volume is 7 X 10-5 cm3 and contributes a maximum error of 0.0003 percent in the constancy of the sample PVT volume. General requirements, design considerations, and factors which limit the reproducibility of the transducer null are discussed. Detailed performance data at 25 �C are given.
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